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GEORGE HERBERT FOLLOWS, OF PITTSBURG, PENNSYLVANIA, ASSIGNOR
10 THE LODGE & SHIPLEY MACHINE TOOI COMPANY, OF CINCIN-

NATI, OHIO, A CORPORATION.

VARIABLE-SPEED MECHANISM.

SEECIFICATION forming pars of Lecters Patent No, 7 19,102, dated January 27, 19083,
Application filed July 14,1902, Serial No, 115,454, (No model.)

Lo all whom @6 maly conceri:

Beit known that I, GEORGE HERBERT FOL-
LOWS, a citizen of the United States, residing
at 851 South Highland avenue, Pittsburg. in
the county of Allegheny and State of Penn-
sylvania, have invented certain new and use-
ful Improvementsin Variable-Speed Mechan-
1sm, of which the following is a specification.

My invention relates to the provision of a
slowing-up device to be used in connection
with that class of variable-speed device in
which a sliding cluteh is employed to fix any
selected one of a plurality of differently-di-
ametered gear-wheels to its shaft. In this
class of variable-speed devices the fixing of
any of the said loose gears to turn with this
shaft must be effected while the gears are in
motion, and hence if the gears are high-speed-
ed or rotated under working strain there is a
severe jar either to the teeth of the inter-
meshing gears or to the key of the clutech.

1he object of my invention is to produce u
slowing-up mechanism which insures a rela-

tively slowrotation of the fixing-cluteh when .

the change of speed is to be effected.

For convenience of illustration my device
i1s shown as attached to and in connection
with a variable-speed mechanism having the
features and described in the Patent No.
653,003, issued to William 1. Schellenbach
September 17, 1901.

For further convenience of illustration my
device is shown as applied to and embodied
In a new organization of lathe structure,
though it is evident that the principles of my
invention may be applied to any organization
of mechanical elements having a change of
speed or feed for the desideratum.

The featuresof myinvention are more fully
set forth in the description of the accompa-
nying drawings, forming a part of this speci-
cation, in which—

Kigurelisanelevation of my improvement
attached to a lathe. Tig. 2 is an end eleva-
tion showing the lathe sfructure in section.
Fig. 3 is an e¢levation of my improved slow-
ing-up device. TIig. 4 is a central sectional
view of the same. Ifig. 5 is a sectional view
on line y 7, Fig. 3.

|

Fig. 61is a detail sectional |

view of the shifting-levers of the slowing-up
mechanism., Fig. 7 is a detailed sectional
view of a eluteh-shifting mechanism. Fig. 8
18 a detailed sectional view of a hand-wheel
for shifting the rack shown in Fig. 7. Fig.
9 1s a detailed sectional view of a rotating
hand-wheel and its support. Fig. 10 is a plan
view of the end of a support on which the
hand - wheel rotates.
viewillustrating the clatch for the loose gears
on the driven shafrt. |

A represents the lathe-bed.

B represents a lathe-spindle mounted on
the head-stock C.

D represents a separate stand bolted at the

side of the lathe-bed and containing the vari-
able - speed system. Within this separate
stand D are journaled shafts E and F, E be-
Ing relatively shown as the driving-shaft and
B as the driven shaft.

1 represents the gear-wheel on shaft E, and
it constitutes the prime mover. |

2 represents a driven gear-wheel on shaft
If.  The gear 2 is connected, by means of a
sprocket or chain transmitting-belt G, with a
gear-wheel 3, fixed to the lathe-spindle.
4, 5, 6,7, and 8 represent a series of gear-

wheels fixed upon shaft E.

9, 10, 11, 12, and 13 represent correspond-
ingly -arranged series of differently-diame-
tered gear-wheels on shaft F, normally out of
mesh with the fixed gear-wheels on shaft E
and supported by casings normallyeccentric
to their shaft F. A sliding cluteh F'is used

on the shaft If, whieh travels within the bores

of the pulleys 9 to 13, respectively, the said
cluteh being shown in Fig. 11 forming a part
of shaft I¥, which is laterally movable within
the pulley-bores. Thepurposesof thisclutch
are to litt any selected gear into intermesh
with its opposing fixed gear and at the same
fime to fix the said loose gear to turn with the
shaft If. These parts are fully described and
patent, No.

shown in said Schellenbach
683,003. -

Hrepresentstherack orsleeve within which
shaft I'is rotatively supported, the said sleeve
and shaft being interlocked, so as to shift lat-
erally together.
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Kig. 11 is a sectional
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14 represents a pinion in intermeésh with
the teeth of the said rack, the said pinion be-
ing fixed on the end of a turning rod a, which

. said rod is journaled in a sleeve or support .
5 crepresents a hand-wheel fixed on the other
end of the turning rod a. |

d represents the flanged end of the support
b, having the circular recesses f on the face
thereof. Within the face of the hand-wheel

10 ¢, which abuts the face d of the support b, is
a hole ¢, within which is a ball A, supported
by a spring «. This ball has an orbit of ro-
tation concentric with the concentrically-ar-

‘ranged orifices f, and this arrangement con-

15 stitutes an index mechanism. KEach orifice
represents one of the positions of engagement
of the sliding clutch, and as the hand-wheel
is rotated the ball is successively arrested or
checked by the orifices, so that the engaged

20 position of the clutchisindicated by the sense
of touch to the hand of the operator.

The slowing-up device consists of the fol-
lowing parts:

I I' represent bracket supportsorstandards

25 at one end of the variable-speed device above
described, which form end supports of the
shafts E F. The shaft Eis a two-part shaft,
having the part E', and these shafts are jour-
naled in supports I I'. |

30

. port I and forming a bearing for the shaft E.

K represents a sleeve journaled in the sup-
port I’ and forming a journal for the stad-
shaft E’. The stud-shaft E' and the shaft K

3¢ are centered end to end, as shown in Fig. 4.

15 and 16 represent oppositely-placed bev-

eled gear-wheels, gear 15 being loose on the
- shaft E and gear 16 being fixed to shaft H'.
Between these two beveled gears 15 and 16

40 and intermeshed therewith, respectively, is a
bevel gear-wheel 17, suitably journaled in a
supportin a plane atrightanglestothe planes
of gcear-wheels 15and 16. The prime moving
gear-wheel is fixed to the end of the stud-

45 shaft E', which shaft is mounted in sleeve K.

- L represents a right and left hand friction-
clutech mounted on the shaft E between the
gear-wheels 15 and 16 and splined so as to turn
with said shaft and to slide thereon. W hen
so the said clutch L is moved to the left, the
speed is transmitted from gears 16,17, and 15,
in the order named, to the shaft E. When the
cluteh L is shifted to the right, the shaft K is
driven through gear-wheel 16 and clutch, in
5 this instance the gear-wheels 15 and 17 being
idlers. When the clatch is in the middle po-
sition, as shown, the shaft K is not rotated,
and said gear-wheels 15, 16, and 17 all rotate
as idlers. |
On the shaft F, between the prime moving
cear-wheel 1 and the bevel gear-wheel 16, is

a small pinion 18, meshing with a larger gear-

wheel 19, which is formed on the sleeve M,

mounted on the shaft I.

N represents a friction-clutch sliding on
shaft I for fixing the sleeve M and its gear-

60

65

J represents a sleeve journaled in the sup-
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The following instrumentalities are em-
ployed in shifting the clutch: O represents a
shifting-rodslidingly supported inthe bracket
O’, so as to have a sliding movement. The

_70.

bracket O’ is shown as attached to the head-

stock of the lathe, but may be secured to the
supporting structure of any other machine
P P’ represent a double-arm
lever for shifting the clutches L N, respec-

75

tively. The fulerum of this lever P is a pin -

! between the shafts EF, as shown in Fig. 3.
This pin [ passes through both lever-arms
P P’, as shown in Fig. 5, so that both of said
lever-arms have a pivotal movement on the
said pin, and the lever P’ is slotted, so as to

this fulerum-pin 7 independent of the lever-
arm P. The levers P P’ are attached at their
outer ends to the shifting rod O and at right
angles thereto.
Fig. 6, in which figure 20 represents the pin-
ion on the end of the shaft-rod O, meshing
with the rack 21 on the lever-arm P’. 22 rep-
resents a plate attached to the sleeve 23 on the
end of rod O, in which sleeve the rod O turns.

n represents a coil-spring, one end of which
is attached to the plate 22 and the other end
to lever P’. When the rod O is turned on 1ts

‘own axis, the engagement of the teeth of the

pinion 20 with the rack 21 extends spring n

and moves the lever P’ longitudirnally rela-

tive to the lever P. When the handle of lever
O is released, the spring will retract, drawing
up lever P’ and returning it to initial posi-
tion. Thus when lever O is shifted longitu-

dinally the lever-arms P P’ will have a pivotal

movement in unison. The lever P is con-
nected to the cluteh L for shifting the same,
as shown in Fig. 4. The lever P’ is connected
to the clutch N for shifting the same.

Operation: The shaft E isdriven in oppo-

site directions, depending upon the position
of the clutch I.. The power is conveyed
through any one of the driving-gears from 4
to 8 to any correspondingly-driven gears 9
to13. If now it be desired to shift the clutch

of the variable speed, the clutch L is moved

by means of the handle O to the middle posi-
tion, (shown in Figs. 3 and 4,) in which po-
sition shaft K 1is idle.

the lever P’ into engagement with the corre-
sponding-shaped shoulder or knob r on the
clutch N. The clutch N shifts to the.right,
whereby the sleeve M and its gear-wheel 19
are fixed to the shaft F, and hence the shaft
F is rotated at a relatively slow rate of rota-
tion through the gears 18 and 19. " As the

levers P and P’ are shifted in unison later-

ally, the clutch Liis moved slightly to the left,
when cluteh N is shifted to the right; but it

requires but a short throw to engage the

clutech N, and hence clitch L is not shifted

This connection is shown in

3a

| permit of a longitudinal moving of arm Pﬁbn |

Qo
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The rod O is turned
on its axis, which brings the noteh end ¢ of

[20

130

far enough to the left to be engaged at the

same time that cluteh N is being engaged.
The clutch for the variable speed can then

wheel 19 to the shaft F for rotating the same. | be shifted with perfect safety. When the
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shifting of the variable clutch ha,s been ef- | cluteh on the driven shaft for fixing the said

fected, the lever P P’ is shifted to release the

elutch N, and when the handle O is released
the lever-a,rm P’ will be drawn to the normal

position, (shown in Fig. 3,) and the shaft E

can be driven in either direction at a rate of
speed determined by the two selected gear-
wheels of different diameter which have been

intermeshed by the manipulation of the !

speed-changing mechanism.
Having deseubed by invention, I elaim—
1. Inavariable-speed device a pair of shafts,
a plarality of different - diametered gear-
wheels, the gear-wheels on one of said sha,fts
being loose relatwe thereto, a sliding ecluteh
for ﬁxmn' the said loose gears 1espeutwel_w, to

thelr Shaft a slowing-up device comprising |

a right and a left hand bevel-gear, on one of
sald shafts, an intermediate bevel ogar in
mesh thelemth a cluteh between sald right
and left hand bevel- gearsadaapted to fix ei thel

of said gears to its shaft, a pinion on said

shaft, means for rotatlnﬂ'bame alarge diame-
tered gear-wheel loose on the second shaftin
mesh with said pinion, a slidizg clutch adapt-
ed to fix said large gear-wheel toits shaft and
means for shlfbmg Sled elutehes substantmllv
as described.

2. In a variable-speed device a driving and
a driven shaft, a plurality of different- dmme-
tered gear wheels fixed to the driving-shaft, a

termeshed with the opposing fixed gears,a slid-
ing clutch on the driven shaft f01 said loose
gear-wheels, a slowing-up device consisting
of a prime moving wheesl a pinion, reversing-
gears and clutch on the drwmﬂ'-shaft gear-
wheel loose on the driven shaftand 1ntermesh-
ing with the said pinion, a cluteh for fixing
mld wheel to the driven shaft and means f01
shifting the said clutches, substantially as de-
scrlbed
3. In a variable-speed device adriving and
a driven shaft, a plurality of different- dlame-
tered gear- wheelb fixed to the driving-shaft, a
pluraht‘,y of different-diametered gear- -wheels
loose on thedriven shaft and adapted to bein-
termeshed with the opposing fixed gears,a slid-
1ng cluteh on the driven shaft fer said loose
gear-wheels, a slowing-up device consisting
of a prime moving wheel, a pinion, reversing-
gears and ciateh on the dr 1ving-shaft, a gear-
wheel loose on the driven shaft s and mtermesh—
ing with the said pinion, a cluteh for fixing
Sa,ld gear-wheelto thedriven shaft and a lever

mechamsm adapted toengage said clutches of

the slowing-up device, Whereb5 they may be
controlled mdependeutly, substantmlly asde-
seribed.

4. In a variable-speed devme adriving a,nd

a driven shaft, variable-speed gears on said

shafts adapted to be mtezmshed a prime
moving wheel, a pinion loose on the driving-
shaft, a cluteh for fixing the said pinion to
turn with said shaft,a gearloose on the driven
shaft intermeshing with said pinion, and a

l

t shaft, a pinion and reversing
plur ahty of different-diametered gear- -wheels |

loose on the driven shaftand adapbed to bein- |

gear-wheel to the said driven shaft substan-
tlall_] as described.

5. Ina variable- -speed devwe adriving and

a driven shaft, a prime moving wheel, a pin-
lon and reversing-gears Ioosely mou nted on
the driving -sha;ftj, a clutch on said shaft
adapted to ﬁz; either of said reversing-gears
to the shaft and to have an intermediate idle
position, a loose gear on the driven shaft in-

fixing said gear-wheel to the driven shaft, a
two-arm lever, one of which arms engages
the cluteh on ‘rhe driving-shaft, the obher of

which is adapted to engage the clutch on the

driven shaft, s’ubst&ntmlly as described.

6. In a variable- -speed device, adriving and
a driven shaft, a pinion loose 1*elatwe to the

driving-shaft, a clutch for fixing the said pin-
ion to the drwmn-shafb a gear- wheel loose on
the driven shafb mBmmeshmfr said pinion, a
cluteh on the driven shaft for fixing the said
gear-wheel thereto, means for shifting said

clutches and means for rotating the drwmﬂ'--

shaft in combination with dlffelent dlametm
gear - wheels oppositely placed on the said
bha,fts and adapted tointermesh,substan tmll}

as deseribed.
7. Ina variable-speed device,a driving and

adriven shaft, means for rotatmg the drwmg-
gears loose on
the driving-shaft, a clutch thereon for said
reverse - gears, a gear-wheel on the driven
shaft intermeshiug with said pinion, a clutch
for the last-named gear-wheel, g

arm levex one of said lever-arms engaging
the clutch on the driving-shaft, a rack-and-
pinion mechanism between the said arms, a

handle for the said arms adapted to give said -

lever-arms a pwotal movement and adapted

means for
shifting the said clutches comprising a two-

S
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termeshing with the said pinion, a clutch for .
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to be rotated on its axis, whereby the second

arm 18 movable longitudinally relative to the
first arm, substantially as deseribed.
8. Ina demce of the class desceribed, a driv-

ing and a driven shaft, a sliding cluteh on

sald shafts respectwely, a two-arm lever, one
of said arms being adapted to engage the

¢luteh on the duven shaft, a hand-lever for

shifting said two lever-arms, a pinion on the
end of said hand-lever, a rack on the end of
one of the lever-arms intermeshing with said
pinion for moving the second arm lonfrltudl-

‘nally relative to the first arm, and an inter-

ITO

1.15.'

120

locking device whereby the second arm may

be enwaﬂed with the clutech on the driven
shaft f01 shifting the same, enabling the
ciutches to be shlfted by ha,nd elther mde-
pendently or simultaneously, substa,ntlally as
described.

9. Inadevice of the class deser ibed, a driv-
ing and a driven shaft, a sliding clu’reh Oon one
of S&ld shafts, a rack connected to the sliding
cluteh, a ,]ournal sleeve support extended at
right anWIes to the rack, a turning rod with-
in the S&ld sleeve, a pinion on one end there-

125

130

of engaging the said rack, a hand-wheel on




the other end of said rod, the face of the |

‘_-L-.l'

- hand-wheel abutting the support being pro-

10O

vided with a hole, a coiled spring therein, and
a ball seated within the hole against the
spring, the abutting end face ot the support
being provided Wlbh a series of denoting-ori-
fices : arranged in the path of revolution of the
ball and adapted to indicate to the touch the
predetermined positions of adjustment of the
cluteh, substantially as described.

'10. In a variable-speed device comprising

a first and a second shaft, a plurality of dif-

ferent-diameter gear- wheelb fixed to the first
shaft, a plurahty of different-diameter gear-
wheels loose on the second shaft and adapted

 to be selectively intermeshed with the fixed

20

30

sear-wheels, a sliding clutch on the second
shaft, a slowing-up device comprising right
and left hand bevel-gears loose on the first
shaft, a bevel-gear between them, a prime
moving wheel on the first shaft and a small
pinion 1oose onthefirstshaft,alarger-diameter
agear-wheel on the second shaft intermeshed
with said pinion, a sliding cluteh on the first
shaftbetween the bevel-gears, a sliding clutch
on the second shaft adapted to fix the large
gear-wheel thereto, and means for shifting
said elutches whereby the second shaft may
be caused to rotate the first shaft, substan-
tially as described.

11. Inavariable-speed device a drivingand
a driven shaft, a plurality of different- dIam-
eter gear- wheels fixed to the driving-shaft, a
plulahty of different-diameter gear - _wheels
loose on the driven shaft, and a,da,pted to be
intermeshed with the 0pp0$ing fixed gears, a
sliding eluteh on the driven shaft for said
loose gear-wheels, a

slowing-up device con-

719,102

sisting of a prime moving wheel and a pinion
loose relatwe to the drwmﬂ'-sha;ft a cluteh
adapted to fix said gear- wheels £0 the driving-
shaft, a gear- wheel loose on the driven Shdft
a clutch for fixing said gear-wheel to the
driven shaft, and lever mechamsm for shift-
ing said elutches whereby the normal driving
relatwn of said shafts is reversed, subsban-
tially as described.

12. In combination with a variable-speed
device, a driving and a driven shaft, a plural-
ity of diff erent diameter gear- ~wheels Oppo-
sitely disposed, the gear- Wheels on the driv-
ing-shaft being ﬁxed thereto and the gear-
wheels on the driven shaft being loose, a slid-
ing clutch on the driven shaft for intermesh-

ing any two oppositely-disposed gear-wheels, 551

relablvely smaller and larger diametered
transmitting-wheels on the &ald driving and
driven shafts respectively, at one side of the
first-named variable-speed gear-wheels, and

connections between the said transmitting-

wheels and their shafts respectively, adapted
to bring said transmitting-wheels into train
while loose on the driving-shaft, and fixed on
the driven shaft, whereby the normal driving

relationship of the shafts is reversed, and the

normal speed slowed down, for the purpose
of allowing the clutch of the variable-speed-
gear-wheel system to be shifted, substantially
as described.

In testimony whereof I have hereunto set
hand.

GEORGE HERBERT FOLLOWS.

Witnesses:
OLIVER: B. KAISER
IDA J. LUCAS.

40

45

50

60

70-




	Drawings
	Front Page
	Specification
	Claims

